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BEp^*;um i s h5>vx^««*(c«rE*»<* 

S«a>-fflt LTfl&ja**u BEBKD$SSE<tf;mfc 
ofcB2<DBMI=J:yBtt3fefc-tta>«BB&. b 
EB 2 A® <h liSfc o /clg 3 (7)3£ AS |c <fc y ©/£ * 

;umi s h7>9^*IW±i:M**i, BE±B*5«fc 
tfBEB 1 <D*SW*«*a>fl!jfia33cfcr/llB**RWl= 
-«tt»4T?B9Bl a>y- htBftn^' ; BEp*** 
;umi s h^:/vx*««±icjBjas#u BE±Bfc<fc 
t/»E*i a>*»»«aa)«Mtej:t;iiH*. BEB 
1 a>y- h««n«* lt»«»i::B3B i oy- ks 
; BEp^**;um i s h^v^x^fHSrticasix 
T\ BE*Sf*S«*ifccfctfBEB 1 <D*SMttll»iK 

Bi fcJ;tfS2(DplJl;»««tj;ysi)pft^nvi 
i s h7>vx^i:, 

»Enft*;i/M I S h^>i*x*«*+l=BE¥JIM* 

LtM*H, «rE«ia>sBaBti**.te 

o/=»4<D«affil=«fcyii**ixfc-»a)«Sffii:, 15 

EB 4 <7)*g AB <t I* Rfc ot;i5 £>*S AB [Z cfc y lU fi£ * 

*ifcHH£<fc cfc y#4B 2 ; BEn^-v 

*;UM] S h^>vX^««±|c^fiK*tL. BE±Bfc 

cfc beb 2 a>*»««3So)«fiffi*5«fe r; iia* sih« 

WMi s h7>vX^»i±i3«Sii, BE^Bfc 

cfet;«rE*2a)*sn*«5a(D«fiHfc<fetfiiffi*. we 
b 2 of— h«ttn£^ l Thirties ? B 2 coy — k 
Sat ; »Enft*^M I s h^^^x^nswicas 
I^T, KJE^f*Sffi+*5cfct;ffiEIB2(D*^tt:l«ii 
TOE»2(0>f— h««(D-*fl>«tecfetfffe*a)«(c 

lfcJ»**U ^r*tti«TE*»»*fi±ffi*5«fetf«TE!B2 
T4Bl fccfctfB2(DnBtttt«**<fcytt* nf** 

;um 1 s h^>v>x£ <h<fc y & y » 
BEBi4>¥B1*ftaa>nB&«BBafI. *5«fctfBE 

;umi s h7>vx>(DtijlEBBI6*^ ItEnft* 
2 ] BEB 1 BAB £ BEB 3 <D*S AB <t B 

BB5a>BAB&i*n-0>ttHJ:ytty. BEB20 

Si® £ BEB 4 (D*£ AB £ 1* fif]-cD*S AB cfc y tt * d 



[»*ffl3 1 beb 1 <D*mKmmomm*$*vmm 

BO)(B. fi*tfBEB2 0)i|iSH*«Ba)lIffifeJ:i;«fi 
Ba>«l** BfBBl(0#^<*ffi5gc7)]lBfecfct;«iJil®cO 

«***L^*LWlAfe«fctfWA. BEB2 0>iMMM«S<D 

Hffi*5«l:tf«fiaa)B*WiBfc«fct/WB. BE±B±lc 
*5lt*BEBlO>^r— h««(0y-he*W2A. BE± 
ffi±lcfcit&BEB2(Z>y— m«o>y— h«W2B. B 

eb 1 a>eaffl±icfcit-57n— ;kd»§bijss^pi ( be 

B 2 a>eaffi±icfc it**— ;kd»»jS* u P 2. BEB 
1 <BBSB±i::fcMt£S^<&SB)ffi£jE/nl. BEB 2© 
t£M*m±lzj$l+&n i f-<»&m&£tJLn2t It, iC 
/i pi (WU+W2A) +/ip2WA=Ain1 (WU+W2A) + 
/in2WB 

**Sf*«fc5l=»3t**i4Ci:*««fr«»3|tffl2 
EBOMBftfiMl Sigg. 

[B*«4] BEB1 a>HSaffil**>Ua>(D (10 

0) Hfc*L^i4-ta>is«a)iisafflcfcy&y. beb 20) 

«*BI*5/'Ja>© (1 10) Bfc6lM**a>ifi«©e 
M*y44ctSft«t«»M2tfcit3 Etta 

[18*115] BEB 1 fccfcl/l2(D^- KfcfeSiBglotiSt 
IbR. 51bBfe*iM4BB1bB<fc y ft-Sct^fttt 

sm 

[»3KB6] 

BE¥3H*»«<D±B±(cB 1 £>^— h*fe^fll^^ Lt 
B 1 (DttaSfi-c?JKfie**LfcB 1 <7>*f— Kil^ . BE 
¥*{*ttB£tt4>« ltE*l©y-H«©-*fl)16 

<fctfffi*©«(C^J***LfcBl fccfctfB2(DnSMft»« 
«<t cfc yjEf^nf-V^l/M I S h^>S?X$ 

be*sw*»«±c=b 2 07- MfemmzitLxm 2 <d 
eft*eTfj^fiK**ifcB2a>^— h«at. be*sw* 

*a>Bl=»j«**LfcB 1 fccfctf B 2fl)p 3yft8fcM#<t <fc 

yttSpTF-^^uM 1 s h^>v>x* tcfcy^y . 
beb 1 o v— v mm t beb 2 <d y — k «« i r* *a 

BEB 2 <D p UteUt^it t BEB 1 (7> n Stttfftttl* fc I* 

bebi a>ea*fij3«fctfBEB2o>ea*ei*. be 

pfvUM i S K5>S?x*a>«3ltBBiB*fcBEn 
fv^i/M I S h7>9X9 0>BSKBIIiBA^^¥B'r 
*<fcdlciS^^H*c<h^^ffliri-*ffiffi^M I 

So 

[B*fl 7 ] BE¥#»Sffili, v'J3>0) ( 1 1 

1) Bfe*l>lct (110) Bfe*l^lct■?-(7)ifi©CD$ga® 

«±B& a r«c^*mk^'r«B3K4i6EBa)«BBM 

I SgSo 

[000 1] 
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i ssaicmrr * c 

[0002] CMOS0&f£p^**;UMOS h^>v 
X^nft^il/MOS h7>vX^i:^S*W^ 

[0 0 0 3] 

[&3fe(7)Jiffi] «fe*J:y. CMOSggli, ftKfcSSftat 

fcHa<ff2/S-c#£s ilgo doo) ffi±ic^rt$*i 
[0004] l^ls i S«(D doo) s±r*iiST 

[0 0 0 5] H 1 14. ftI^CMOS^>/<--5» 1 o 

[0 0 0 6] m 1 *#^^^>IC. CMOS-f £ 1 

0l£p^-V*;UMOS h7>vX^ 1 1 £ nf-V^l/M 

os h7>vx^ 1 2<Dtt«l««i=*y«***i-cfc 

y. pft^l/MOSh7>vX^inft^MOS 

[000 7] C0J;5^CMOS^>/n-^1O^I1 
5fel=tittMLfc«*:5(Cp^^*yUMOS h7>vX^(D 

h7>y^^0)1^8ia(0 1/2-1 /3lcLa^XL 

pft^MOSh7>vX^1 

*;U«W2<D2-3f&lcKS-r*i&R/l<fto/=o 
[0 0 0 8] 

tt*<DCMOSK11<D«j8T?l4. pfA'^MOS h ^ 
IsS/X^CD^ir^WJUDiiffltf. nf^Jl/MOSh 

&o tfcM©**6pf^*^MOS h^>v?X*T? 
[0009] 4 £>|CZtf><J: d^CMOSlslSli. p^-V 

[00 1 0] £tctt*(BCMOS[affi£ttto£^&¥W 
f*3SS(±. *lctiKMLfcJ:3(=S i S«<D (10 0) 



aic^rt**iri^fc*<. v«j=j>8S<o doo) m\t 

H : Fffift*<«<. »M*-ri*fc*, *y*x/\(DfI£ii;*;£ 

[0 0 1 1] ^Zt\ **B^li±fE<DSS*«2feUfc. 

[0012] y*»wftHHii. P ^v*;u 

MOS h7>vX^i nf-VWMOS h5>v>X*£ 
[0 0 13] 

[B«s»at4fc«)fl)*a] *jb«i*±e<dbi«£. 
H3Ran=E«Lfc«karc. * 1 a>*SA®£ ±m£ it 

pft^l/MISh7>y^«8inf^^ 

m i s k ^ > * * «« t sis ja s t . 
ofc«2tDttaffi(rcfcyiBia4tL/=-aa)«sffit, n 

aEB 2 0>e AS <t liRfc ofzSg 3 atSABdJ: y 
tifclRffit J:ytt**10)*aH*lt3tt ; HEpft* 

;umi s >^>i;x*««±(=»«4*i, MIE^Sfccfc 

1 0)7- hiii^LTSi^I5Sl oy- hS 
4i<b: ; «tEp^-v*;um I S h^>^X5»««rtlc*5l\ 
t\ 85IE^»«:a«*fcJ:t;«rfE*ia)#W*«iS4=. 
IfflES 1 CDy- h^O-^<DiliJfcc*:t/ffe^<7)fiJ{Cf^/$ 

ii^i;i2(Dpir«^i'j/^pft^M 
*««*i=«HB*m»»*fc-»tL-c»j«*#t. me 

«1 0>MABi&ttlltto«:«4a)MADBlcJ:yMd3h 
/=-»a>«gffl£* mE*4<D«Affi£liS£ofc«5 

oas A® ic ct y is m £ fifcua <t t cfc y « « 2 a>*» 

tt*Sig£ ; Baffin f-V^UM I S h^>vX^««±lC 
»J**slU «rfE^ffifccfct;Wffi«2<D^««:«3ga)WJf| 
B*5<*:tflIffi*jlK«lC-«<fIS*tf«a*2<Dy— h 
ttttR^: ; ffiiBnft^M I S >^*W±|: 
SHE±Sfc«fct;«rffia2<7>i#iStt:«jg<DfliJil 

Efc«fctttlE£, WrE»2a>^-H6iii«s^Lra« 
9>s?x*«i«rti=e^r. «HE#wi*sffi*fccti/«j 

ffi*2a>*SW*«3t4>. »Ei2fl>y-Hgfl)-*(D 
^Sfc«fct;«rES2a)^tt:«ig(7)flJS®*5<t:i;iH®(C 

^orajswiciia-rsK 1 2 (Dn 

td:y<j:*nft*AM 1 s h7>yx^t<fcyj5:y. 
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mess 1 <»*mmr&<r>mwt®mm<Mz. &±if sue 

^2<7)i#^ffi3§(011®<t^JiJ®(D*Sli. «MBp*** 

;umi s h^>vX^O^i&ifiHg±)<tll^lc2F^-r 
ggd^y. £fcliI8#JS2|cEScLfc£?(::. SfifBm 
-(BJlgSS^yfcy. flfHm2 0)^S®<l:fIfBm4(7)^ 
iE*W>*B»Smi sSSBlCcfey. *fcli»*a3l=E 

«***l-t f *lWiAfe«ktfWA. «E»2<D*W»fll31<D 
Ka*5J:tf«Sffl<DtB*WiBfccfctfWB. «TlH±iB±lc 
fcltS»ffi*1<By— hS«<Dy— h«$W2A* ffitB± 

»2<oisan±icfcit-67^— ^KD»na$/i P 2. me* 
io>esiffi±(cfci+«a«?-(D»»jts/i n i. «rE»2<D 

/i pi (WU+W2A) +/i p 2WA=/in1 (W1A+W2A) + 
J"n2WB 

**jE-r«j:ai=ii3e4*i*ct*»«fr*ii3ua2 

ES6>fMI&M] stt«=*y % Sfcl*ft*4l4l=E* 
Lfc*3lc % fflESM (aJSaffiliS/'J^XD (10 0) 
H*4LM**0)ifi«(Dli»HJ:ytty. «tEK2 0>iaA 
ffil±vyzj>(7) (1 1 O) a&«lM±<£4>i&ft<D&&B 

* y tt* c t 2 *fci* 3 Ettotm 

SMisSWCcky, *fcl«B#S5lcE«Lfc,fc-5 
»E»1fiJ:t;*2<Dy-h«tDII*»bil, S1b 

■*«iM*iuibii£ y 6§c * «<a<t^^is*ii 1 

~4<D5*>. l^*i^-*EKO)««SM I Sjsaicfe 
y> *fcf*»*Sl6l=E«EUfc«fc3l=. #^<*sffi<t. 
HE*SW*aMR<0±B±l=K 1 o>y- LT 

*ia>isa*ttT*ji^n6**ifc*ia)y— hwat. «te 
*tf«*a>«=»rt**ifc*i «j;tf«2(0naitM 

«t*«44nf^MM I S h^>v>X*<t. »E* 
ttt»***ifc*2(Dy-Hai:, ttE¥9ttttS& 

ttE*2o>y- m«a)-*a>*jte«i;t;ffe*a>« 
i=»rt**ifc» 1 tecfc ^20) P ^»tk««<t ct y tt« 
pft^i/M i s h7>vx^ t *y&y , ioex 1 o> 
K««t»E*2CDy- h«a£i**a»ia£tu 
fTEft 2 (?) p sttfik«« t ttEK 1 a) n sun w« 1 1* 

flIEp^**A>M I S h^>i>X*<D«3EB 



ttiMi smic^y. *fci*ni*a7i=E«Lfcj:3 

ic. tfrE¥SH*S«l*. y'J3><0 (1 1 1) Sfc£i> 
I* (1 1 O) BBfc4LM**(Z)ifi«(Diefliffi*±ffii:-rS 

y. mfrTZo 

[0 0 14] 

[o o 1 5] H2*#Ha-r*ic % T-r^n*a««ia36 

■ 2 0li**#-h2 1 A(Cte^T»«*#l«»M» 
2 1t*U ttE«aM2l4M=l*ttftWtfi2 4£ 
«!«'«K»*l»*2 33«l+6M 1 IttMMUK— h 
2 1 AI*ffiEKS«J*£2 3(DHH*Hfc«fe5lc^ia* 
tirfey. «E»*UK— H2 1 AlcfS«*^ifcSS/-K> 

#3BJ±/*«rt^ «ffl9Sfi2 4sa£«^«2i3^m^ 

[0 0 16] *fcttE«L«S«2 1 \z\t. KTEKASK 

«2 4lCttlfi^*<fc3l=*^«|CfiA I 203*fclie^ 

r»flts*LTfiy. fiEv>r^PiSS2 2(Di*3«jici±fr 
[0017] *&rcttEaai88 2 ia>n«(cij % i^Ni 

2 7 £^LT$Sm£*l£^ v7^7-f>XP h 

a«2 2ice^-r*<fe3i=»itc>*LTtey. WEv-f* 

□ «7>ft26^900MH z~1 OGHz, 4t£!tt) 
1=1*2. 4 5GH zCOV-r^P^T'IElD-r^CilCcfc 

y. HtiEv-v^— ^ k^u— hoiTic n&&vL 
[0018] H20>v-f ^paft»««aai»«2oi*. > 
iCcfcy®fiL. -tcDjsa^rts+Lfc^^^ynccfeyaai 

[0 0 19] *y**W(=i* % NBUH2 10M 
*Mn»Kffi#«BI=#ftL, ^l:lffivt9-^l/-h 
2 5^bKrt02<D;l*^$SAL, B5E«&3S§S 
2 1 OWES*?) 1Torr (ift 1 3 3 P a ) dlg^f 
So * & CttiBlISfi 2 4 0)3S S200~550t, 
»^L<li4 0 0°C(ciS^L. ^(Dttfi-CWET^f ^P 
»7>ftl:7-f^PS$tt«L, «*&JI£ffi2 4CD!g 

[0 0 2 0]m^X7M(Dei, Krli*PBlBl 

» : Ft3W«J8'r«Cfcfcj:y. ftGMlKfi2 4 0)t 

3r= LrfKja**L/=B^*K*o*(zj: yttiiaaisffia 
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m$:&m?Z>CtlZ& l) % v"J ra>&«£> (100) ® 
C»frUt>T. (111) ®fc*tf (110) ®±|Ct. 

[oo2i] m3\t. B2(07-<{;pai«ftiai2 

OiZ&V y'j3>Sfifl) (10 0)®. ( 1 1 1 ) ffifc 
£1/(110) ®£BtfcL*:i§£0>K r/02^7X7 

lW*§u-h^, «»*b»Drt*u-K£ti;«L 

[00 2 2] B3S#BB-r«lC Kr/0 2 ^XV1 

&fooMitmmiz®m&<mt;^tt)<7*£tiTi*Zo 

*bici3<*:y, K r/02^5X-7«<bK-ei*. S i 

H^coaa&a^cfcy*** (hds, ino)i 

h*<. ( 1 O O) m±V<Dtit&\s— h* 

5S^a-b^^e>»A^*»tt^-aL-ctey, cfl)*d 
i:LrM*ftfc^7X7iftWt flE*ifcKR**L 

[0023] C*t|C»U S i g*6(J> (1 1 1) m, 

dio) s±icSftSibK*J^iaLfcii^(rr*. d o 

b-h^t<^otfc^ (111)11, "(110) 

BLtumwustiT i*«MtibBi*iifrtf*« =. t 

[0 0 2 4] H4I4. -(D<fc5(=LTfl2j«**lfcK r / 
02^5Xv»fcl«tttl»<biltT?M*tt*JK*ifcK 

[0 0 2 5] B4S#i«i:, Kr/02^7X7i 

<bKT?i±vy =j>(d doo) m±izmfHtsMzm^v 
t (ni)i, dio) m±izmf&^*itzm^v 

JFBWffiSSi* doo) B±(c»J***tfctiWMb 

[0 0 2 6] CttlC^L. V'J3>© (1 11) B, 

(110) ffl±cc»fit**ifctt»bl«-ei*. IH3cd$S^ 

3&^*»i*^fcay»ffi*iaafiflE*<#«(=*#<. mo 

a* y 7a>*$g(c* & l *i^Mffa>*ft^y— h y — * 

i:*£#**>j|v&. 
[002 7] B5 (A) - (C) ld\ *>ya>aMfi(D* 

tl-f+L (10 0)®. (111)®. &*tf (110) 

B±l=. B2 0)S«[AattBicj:y *>ij =i>HlbH«K 

^*->ya>»b«*y— hiB«iit ur P ^ 

t^MOS h^>^XS £ff2j£Lfc*§^£> KU-f >^ 
(A) . (B) T?li. *>y3>»ftKS«HBK r/02 

^xt«mi= * y »j« Lfc»dt »»bawccfc y ifc 



(O t?m\ MWbAS-eii dio) mciftltf 
^rtt-e*&i^fcA, k r /02??x^mmiz&i>)Mf$. 

ftWMos h^>vx^icoi>r^t^T*fcy . n 

5 (B) . (C) (Dl&mi*. hfi*<1 0/UmT?y- 

h*S7b<3 O 0 ^m(»pfV^l/MOS h7>vX^lCO 

[0 028] H5 (A) - (C) ^#ra-r^)(C. p^-V 
^MOS h^>v^7C^(D actfil3 

y =i ><D (10 0) Bia*t0)6&B* #Jxl£ (111) 
B*«im* (1 1 o) m±iztetfrt-&ztiz&t>)m*:£ 

>yX^Jy'Jn>a) (111) m±lztej$.Ltzm&lz 
(100) m±izfi2f£l,tz pft^MOS h7>vX 

(1 10) B±lCj^rtLfc»^(Cli*i|1 . 8fi(D«2%B 

[>imkiN]B6, 7I4. **M(D)BiSJ6«(cj:-& 

CMOSSS3 OCOtiiS^^-ro fcfcX@7ll 060) 

[0029] B6, 7^#8B"r^(C. CMOSS130 
3 1 Cf=*yBT6#LfcpS!«*A4 n 

Stt*Bt*<»rt$jh.fc doo) s^is^t^s i 

»«3 1 ±(C^fiR*tlTfcy. B7 iC^-f cfc5lC, fjfH 
««A(Zl*«A<WlAt?B*3&<HAO)38aa»3 1 AA<, * 
/cli«B|ciiB^WiB-eS*A<HBa>g6tii93 1 B7b<^ 
•JeffiCiJlSrtStiTl^o B7 *yfc3^*«fc5(=. WIE 
^tUfflJ3iA. 3 1 BCDHBI* (1 0 0) BtCcfcy. «j 

mmt d 1 o) Bi^<tyii***tri^-&o 
[0030] H7os i si£3 1 ±[z\t. 9t\zmzxm. 
bm Ltz&fiLmmt£& 2 o [z * y > y zi >K*bBW<-«i:: 
fl2j***iTSsy* ^^>(c^(7)±(c % Beic^-rtfy ->y 

3>y-hii3 3A^J:i;3 3B^ ^ft^ftfli^A 
fc*tf B±lcff2j££*LTl>6o £ £>lcfrfr£^— h^4I 
3 3A8«ktf3 3 B(D/*£ — oT«Jffiv y =3 

>»<bBt/^-->y*ti, miay— h««3 3 ac: 

fcHSSLTY- hffi«R3 2 A7b<. ^-hlffi33B 

[0 0 3 1 ] 6 <DCMOS^g3 OT?l£. ffJfE 

pSI1I«AfCj3l\rroiEy— hlffi3 3A$SE1^7 

^^icn^^^^-r^-vJiA-r^c^iCcfcy. fjfHy 

- hig3 3 AO>ra«IJ(=. fflfB^HSa53 1 A&t^/uV 

nSffi»««3 1 afc*t/3 1 bM&/Jt*#l* 0 

IC. TOIBnSffl«BI=fe^-Ct,«rlBy— h««3 3 BO) 

mmiz, safH^t±i^3 1 Bst,*A/-cpStt»««3 1 

0*5*1*3 1 d *><Jfc/££;|x£o -^(D^m. fJfHS i 

3 1 ±!CliHiIfS^A[Cp5 L ^^;UMOS h^>fyX^ 

^)<. ^fcfltB^B(Zn^^^;UMOS h7>vX^< 
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[003 2] i60)CMOSgSr*li, pfA'WMO 

Sh7>vX^(i>f-hgLgB^L, flJffi>r-hS 
833 Ali. S i &«3 1 <D¥*I£|S£. BfTfB^iiJSl3 1 
A(D^tl-e^WJ(CfcL>T. y— h*SW2A/2T?S : 5o 
*CD*Sm. HJlIB^r— h^«3 3 ACD (100) ®±|C^ 
l+«y-h«lt B?JaE^fciJSP3 1 A0)lM»*#Ar. w 

S33A0) (1 10) H±C=fclt«^— h«WAl*ffi»J 

«TE1B«Alc^fiK**L-&p5 L ^*;uMOS h^>v 
**0>«aEKMfie*l** xtjUpl (W1A+W2A) + 2 // p 2 
HAlCc*;y-^x.b*iSo fc*£Ljipif*« (100) ffilc 
filt**— ;uSlkJK£. /i P 2'i (110) Hizasit** 

[0 0 3 3] mWZ % miB««B(C^fiR**t*n^^* 

;umos h^>^*(D«3MB«tB*l*. iCunl (wia 
+W2A) +2/in2HAl=*fcy-^^&*i*o f:t:L^i 
nil*. (10 0) ■lc£lf«K?SttflE£. /u n 2l* (1 

1 0) ®lcfcl+£S^»Si££8-r o 

[0034] f:t% *HlWCMOS8S3 0t? 

mos K^^^x^oS/TtSSiSte^it^W-r-Scfca 
frfE^tii§P3 1 A. 3 1 Ba>fias<fctfB*£ % 5* 
JUpl (W1A+W2A) +X<p2WA=/in1 (Wu+W 2 A) + 
/^n2W B 

*<«JE.S;h€^5lcKffi-r6- fc*£U CCT?WA=2 
Ha. W B = 2H B <DB5iSfl5ofco 

[0035] ftizfrfrzmmvtt, niBsett]ff3 1 a. 

[0 0 3 6] WJil®— ff2/£-f3 h^>vX£l£. iEfflJg 

[0 0 3 7] J£l±CDttWei*y-H6liBl3 2 

A, 3 2 B$vU =l>iHfcK<fc LfcA<. El 2 (DSffiftl31 
^glC^t>TA rfc^LMiK r^^y^^ZtN 

t^^XT^f^ZiCci;^ ¥-h$fe^fl!3 
2A, 3 2 B<t LTv'Jn>IibISMtl.Ci: tpj 

y. wiay— H6»K3 2A. •32Bjv'j^8©t 

Klc<t y»«"T*ci: tRT^ft^o ^<Z>»*lci*. P 

ft^l/MOS h7>vX^d: nfV^MOS 
[0 0 3 8] S&lc, *H«60>J(CfclxTfIfagffi3 1li 



#J*_l£ G e SSMnLfcS i G eSfitrfcoTtJ:^, 
[«2 38JfifliJ] B8I*. **W(D*2S88S«l::«fc6CM 

OSaB4 0©i«£^to 
[0039] U8$#8B-r^)|C. CMOSgg40li 

(111) Sfc^iMi ( 1 1 o) ®££®£-r&s i S 
«4 1 ±(z^ne**irfcy . sues i s*4 1 ±icfci\ 
xm 1 o^icji^-r^^f- htffi42A £*r-f n T 

YWMOS h7>vX5i 40A(t, fjfES i g*£4 1 
-h(C^lNT^2(DM^ofc^<i(c5i^-r^,y- h^®4 
2B^t^pf^^Jl/MOS h7>vX^40Bt«): 

y*y. laiey- h««4 0AO)eg«iciinS!»»«a 

4 3 A , 4 4A^ Sfc*JfEY— h(Ml4 0B(DiH«](= 
(ipiffia«ii4 3B 1 4 4B3&««*nri>«. 
[0 0 4 0] *0>BL ntBtttt«tt4 4A^tttt«i<4 
3B££»«U fflfEy-h^S4 2A < ?:4 2B<t^tg 

a-rs^ticcfcy. cMosisiB*<^ja**t6 D 

[004 1 ] Z(Dcfc7^CMOSgl^li, p*V*JU 
MOS h^>^X^CDm^iS&i!]^^A<. h^>v>X£(D 
nf-v^MOS b^>^X£lctt^&*Stt;fcte0l::£ 
ottikt^o dio) ®^<i(7)i>y=i>^x/\-e 
i*. < 1 1 o>-%mz h7>v^^o)v-x • Ku-r > 

(7)1 8 0° EHE*|pl-efi«3!EB»ffi**<flk'JMc*-6. 

[0042] cfe-3r«JE«»*fi0*aa^b-r*ci:rc 

cty, nfV^l/MOS h7>vX^40Atpft^ 
;umos h^>^X^4 0B<t(D«3EWaffi^l$¥«S 

MOS [HlS&*l£ffl L*z 3 A* NAN D [5]S&(7)t8/S£^ 

"To 

[00 4 3] £#8B-r£[c, 3A^DN ANDlElSSli 

li. pf tWMOS h7>V/X$ T r4-T r 6*><ft5l] 
^^^X-CLn^o MOSh7^vX^Tr1<hT r 4<Z>y 
— h!C|±A^j|iSfl^-AA<. MOS h^^X^T r2 
r 5<»^— hlCl*A*aiSti^BA<. MOSh7> 

[0 0 4 4] 0 9 (Eft K^>vX^|C^fE^tiyc&^ 

T*. itfl) h7>vX^SyiJn>(D (100) m±iZ 
MtftLtzWt^lZlt^ m7F<DNAND\slW*l 80ffl*t® 
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hw*i 2*T?s«'>-r«ctiza* 0 ca>cfcdi=**B 

g*<0. 2 5jUm(Da$lC. «««»»A<tt*(D8 5 5 
MHz^b8 7 9MH z^-eti^-T-S 

CMOS 1R$ JCffi Lfc 3 A* N O R[Hl8&<7)fgj££ ^ 

■To 

[004 5] 01 O^flt^C, 3A2)NOR[E]S&|£ 

Tri3**^ % **^-f >V0UT^«a«ffVDDt<Drp1 
|C(± % pftWMOS h7>vX^ T r 14~ T r 16^ 
fiMf*«**VCl*«o MOS h^>v>X$ T r 11<t T r 

T M2<tT r 15©^— MCl4A*ltH«*l-Bj&<. MOS 
h^>vX$T rl3<hT r 160<T— hlCliA^lgiSfl^ 
C4<fJttt£*l«. 

[0 0 4 6] B1 00)ft h^>vA^|C^fH**LfcSfc^ 

t?x ±x<r> h7>vx^*vu =j>cd doo) ®±ic 

ff^LJrii^lCli, B^<&NOR[p]&&li±i*-C?3 0£>*| 

»Ha**-r*cticft*A<. «?li*p^-v*;umos 

*^-B«l*1 /3(C*'>U NOR0S&O*! 
ttBSlil 2*T*3*'>"r*Cil=*j:* e C<Dcfc5(C*^ 

B«#*'>-r«tts* mNOR@8i3is8itL 

MHz^b8 7 9MH z&XmttZ 

CMOS [5]»$ fSffl Lfc 5 A* NAN D0S&<Dt8/££^ 

to 

[004 7] Bi 1*#BB"r*(C. 5A*»NAND[p]S& 
1 4 tt * * T I z am * +i til * 5 -f > £ J £ *fe 5 -f > <t CD M 
lcM?IJf£jgg£;ft*zn^-\**;UMOS h7>vX^ T r 21 
~Tr25$**K ttJ*^>V0UT£«SWEVDD£<B 
BClli. pf^WMOS h7>vX^T r26~T r 30 
*<atW»8l**LTl^o MOS h7>vX^ T r21<t T 

r26^^— h(Cf±A*»3Hi^A*<. MOS h7>vX 
*T r22^T r 27^^—^1-1* A*ttaHl^B*< % MO 
S h7>vX$ T r23<^ T r28<Z>y— h(Cl4A?t)SiS« 
^Crt<. MOS h7>vX^ T r 24 <t T r 2%<D*f— hlC 
liA^HjJUI^D^ MOSh7>vX^Tr25iTr 

[0 0 4 8] Bi l^h^^A^irmESftfcS 1 ? 



t?. ±TCD h^>v>X$ ^V'J =1 >CD (10 0) @±(Z 
tefRLtzmSlZlt. B^0>NAND[p]S&|£4OCD*B*t® 

>vX*T r26~T r 30^SaSSBl!)fi62i;&<B 6 feS L^»* 
B8CC^-r«jaiC«fcy 3fSl::i9*Lfc«^ i&Sft*^- 
B«l* 1 / 3 (ZJ*'> U *a>*8S* NAND0S&(D*B» 
B W* 3 0 * £ Z t IZ * « o 

tmelDSte^J] B1 2 1*. ftcou^-rti^^SHSWrccfc* 
C M O S 0 S§ £JSJ8 L 5 A N O R 0 S&0>t8/£ * ?f 

to 

[0 0 4 9] Bl2$#BtilC 5A2lNOR|s|ft(i 
tW»«*ilfcnft*^MOS h7>VX^ T r 41~ 

Tr45**^* ffl*5-r>vouTt«as«ffiVDD-t^>ra 

pft^MOS h^>v>A$ T r46~T r 50*< 
iS$MfiB6**lTl*<&o MOS h7>vX^ T r 41<h T r 
46^y-h(ciiA*8ISfi^AA<, MOSh7>v7^ 

T r 42<t T r 47<D^r— h(Cl4A^)giSil^-B*<, MOS 

h^>vx* t r 43 <t t rto<D?—hiz\tAtimmm^ 

Ctf. MOS h7>vX^T r44^T r49^y-hl=(i 
A*»JI«-*Drt<. MOSh7>vX^Tr45tTr50 

[0 0 5 0] Bi 1^h7>vX^|:ffi^f:^ 
I*. «K5>^A^(DffiS*M&»^-Ba**-ro *C 
■C. £T<D h7>vX^ £:>y zi ><7) (10 0) ®±|C 
J&JifcLfcS^lCli, B*a>NOREttii±(*-e8 oa>*§ 
»B»**"T*c4:lctt£*< % «|^lipf^*ji/MOS 

h^>^X*T r46-T r50(D«dRBKlffi^]3b<B6fc^ 

iM*B8(=*-r«*c=cfcy 3fti=**Lfc»^ 

»^BW*1 /3f:i«'>U ^cDJSm. NOR[H]SSCDffi 

Ba^at^-r^te*. *^*norbbs3 issii 

T^rtLfcU >^*«»T?f*. ft h^>v>X£(D>f— h 
^*<0. 2 5 timCDm&lZ. *fil»8A<ffi*O2 0 7 
MHz^b431MHz ^T*it^-f 
[JS7RJ6M] B1 3li % *^§B^(Dm7 3lffi^]|cj;^c 

[0 0 5 1 ] B 1 3 $#B^"d(C CMOSX^f7f 

i*. A^a^viN^ai±iigTvouT<top H i[^su>[=at?i] 

i:ft«*ftfcpf^WMOS h7>vX^ T r 51 <?= n 

ft^Mos h7>vxn r52<t^y^y. 

tfCLKn \Zfo CX A^ltt^V |NCCtt3»**L-6«#*1^ 

[0 0 5 2] B 1 4 (A) I4TOJE^P->^«^C LKp 
fccfcl/C L Kn£D;B^ ^fcB 1 4 (B) I*, SJfEC 
MOSX-fvft LtvU3>S«0) (10 0) @_b(c 
M^/:^*0pft^MOS h7>vX^i n ^ 
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[0053] 01 4 (A) . (B) £#8s-r&(:: % <7U 
^MCLKpJsm L KnA<i8S4i:fc»4, 
nft^il/MOS h7>vX^ T r 52^>cfct/p^^^;U 
MOS h^>v>X* T r51<Z)»a3&<5I»r**l«A^ 
PR. tt*0)p?**JUMOS h7>v^^ T r5l(Zl± h 

[0 0 5 4] C*lU:»U 014 (C) 14. Sfe|C**l!H 
tf>!& 1 IIS6«fe^LN|im 2^35ft0ljT?UiBJ LtcCMOSg 
il£{$o/ciI^tf>CMOS;W ^(Dtti^l&J&^-f 0 

[0 0 5 5] El 1 4 (C) 

OSgg^Uot:CMOSX>f*>frMt pf-V^il/M 
OSh7>vXn r510S±fICp^nf-V^l/M 
OS h7>v^n r52<DS*S*Cn£Haffi£T?* 

[00 56] C(7)cfca(w. *^(DCMOS8SJfta 
Z£|C£y , *«|ClCSjSfilC«*ifcCMOSX-f 

a-r set *>< RTtiictt * o 

[JS8St«S«] H1 5 14. ^«M0)«8Xtt«ijlCj:«p 
fV^I/MOS h7>vX^i T r 61 <t nf^WMOS 

[0 0 5 7] UN 5£#BB-r&(c % *StS0l]|:: ( fc5B» 
^•y vzL^;uigtS^t?i4p^-v^;UMOS h^>v*£ 

T r 61 <t nfV^I/MOS h7>vX^ T r62<t^i&^ 

[0 0 5 8] ISLh. li*b»«u:-3i*tk 

[0 0 5 9] 

[«W0>a*] y'j3>fl) (10 0) 

[Em tt«o>cMos»K(o«A^'r*aiBi»B a e 
[E2] **B^r*ffi^*t^a««i3is$Ba)«/a*^-r0 
[E3] H2(D«CAaiiB««ofe^>j3>Kca)ii 



lb*&3l£^-f0T*fc&o 

[04] i20SSHgS^otv'j3>a)S^3S: 

[05] (A) - (C) 14. 4§4ttlSaB±(=KJX£tL 

^0-Trfc<5 o 
[0 6] *^B^(D^ 1 ^JS^JlC^^CMOSgg^ffifiK 

[07] H6<DCMOS3gB<D-»**-rB-(?*4. 
[08] ^^B^(Dm2||JS6(5>]|C e fc^CMOSgg(D«M 

0r*&3 o 

[09] *»M(D«3StJI6«(Cj:*3A*NANDls)B 
[0 1 0] *^B^CDB4Hffi^J(Cj:^3A±lNORlEl£S 
[011] **W(D*5*ifi<MlC<fc£5ArtN AN Dl 
[01 2] **W(DS63Ste«[Ccfc*5A*NOR|g» 
[0 1 3] *^B^(7)m7H)S60l]|C < fc^CMOSX>r 
[01 4] (A) ~ (C) 14. 01 30CMOSX>f'> 

^o>Bfl?*ittwr*B-e**. 
[01 5] *9tmoms*iintizji*-?<y**a.ztji,mm 

[»tfl)MI] 

1 1 pfV^MOS h^>v>X$ 

1 2 nfV^Jl/MOS h7>yX^ 

2 0 
2 1 

2 1 A BMRsK- h 
22 V>f<?P;&2g 
2 3 S**4«l#£ 
2 4 

2 5 Vt7 — ^ Lx— h 
26 RLSA7>ft 

2 7 Rtm&* 

30, 40 CMOS8S 

3 1.41 Si a* 

3 1 A, 3 1 B ggfflflS 

3 1 c m^mmm 

31a, 31b. 43 A. 44A n SiffitkUtt 

31c. 31d. 4 3 B, 44B p S^ifc$IJ£ 

3 2 A. 3 2B HftJtB 

33 A. 33 B. 42 A. 42B >f— h8« 
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[H1] [0 2] 




Oxidation Time{min) 

Kr/O z Plasma Dry Oxidation 
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ime] [0 8] 



2tt ffi 
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(72)*w# /jx^ (72) ftmm w\\ m.m 

F£-A(##) 5F048 AA01 AB03 AB04 AB10 AC03 

BA02 BA10 BAM BA19 BB01 

BB04 BB05 BB11 BC01 BC03 
BC18 BD01 BD06 



